ABSTRACT A carcinoma at the orifice of the left main bronchus is generally considered inoperable. Since 1963, in six patients, we have mobilised the transverse aortic arch and, working above the aortic arch, cut the left main bronchus off the trachea and closed the stump. The operation is completed as a pneumonectomy; it is referred to as a supra-aortic pneumonectomy. The indications, technique, and results are described.
Opinions differ concerning the operability of carcinoma in the proximal 2 cm of the left main bronchus (fig 1) . Some surgeons consider such a malignant tumour to be inoperable. It is difficult to estimate the proportion of surgeons who hold this belief, because so little has been written about the difference in prognosis between carcinoma of the origin of the right and that of the left main bronchus. For instance, Lee (1972) , in a comprehensive review of factors affecting operability and resectability of lung carcinoma, does not specify a difference, perhaps because it is too obvious to need emphasising. In some cases of left pneumonectomy by conventional means, main bronchus division will be across malignant tissue and healing may be unsatisfactory. Stump recurrence can occur, although clinical signs of this may be delayed for many years. Also, the bronchoscopic indications of inoperability of left main bronchus carcinomas are not well defined. Fixity or proximity of the tumour to the carina, the exact site of origin within the bronchus, and the degree of invasion of the immediate peribronchial tissues, are matters of opinion rather than of fact. Experience will enable the surgeon to decide whether in a particular case all macroscopic carcinoma can be resected by the conventional approach to the bronchus as it emerges below the aortic arch.
A number of our early attempts at conventional left pneumonectomy for carcinoma of the proximal left main bronchus were not successful often enough for us to continue to use the conventional approach. Maxwell Chamberlain (1964) Indications for supra-aortic pneumonectomy
The indication for considering the use of this method is a tumour (malignant or benign) in the left main bronchus which an experienced surgeon decides cannot be resected by conventional left pneumonectomy. The method has been used in six patients during the past 15 years; it is therefore rarely needed but is invaluable when the correct indications for its use exist.
The Operation.
A Robertshaw double lumen endobronchial tube must be placed in the right main bronchus. The patient is placed in the prone (Overholt) position on the operating table. The fifth left rib is widely resected, the pleural cavity entered, and full exposure obtained by using a Finochietto rib spreader. Resectability is confirmed. The oesophagus is usually adherent to the inner margin of the left main bronchus and the carcinoma may also be adherent to the adventitial wall of the aorta in the concavity of the arch. An intrapericardial approach has been necessary for access to the major hilar vessels and satisfactory control of the left pulmonary artery and the left superior pulmonary vein (table) . The mediastinal pleura is incised along the convexity of the aortic arch for 6 cm, centred on the origin of the left subclavian artery. The superior intercostal vein is ligated and divided as are the first three aortic branches distal to the left subclavian. The ligamentum arteriosum and the vagus nerve as it lies on the posterior wall of the left main bronchus are divided; the vagus is picked up and dissected to show the left recurrent laryngeal nerve, which is carefully preserved. The pleura is freed from the arch to the point where it is reflected off the bronchus. The tumour may be indented by the aortic arch, but we have never seen actual invasion of the wall of the aorta. The first finger is passed around the arch to its medial surface and the carina palpated; the carina and the right main bronchus can easily be seen by retraction of the arch, using a Cumming's aortic retractor (fig 2) . The oesophagus, especially if it has been pulled to the left side because of its fixity to the carcinoma, may impede full exposure: this can readily be corrected by pledget retraction of the oesophagus.
As the first step in the lung removal, a decision is made whether to cut the bronchus off at the tracheobronchial angle or to secure the hilar vessels. We prefer to cut the bronchus and close the stump before completing the pneumonectomy. pleted intrapericardially. It has been found necessary to clamp and suture either the pulmonary artery or the vein, or both, because of carcinoma affecting the extrapericardial portion of these vessels and doubts about the safety of simple ligation. The oesophagus must be retracted and protected at all stages of the operation. It is the organ most at risk of inadvertent damage. The thoracic duct, never identified in any of the six cases, lies behind and slightly to the left of the oesophagus at aortic arch level; the recurrent laryngeal nerve can be seen in the space between the oesophagus and the There were no sequelae from compression of the left subclavian artery by the aortic retractor.
Results
The results are summarised in the table and figs 4 and 5: they justify the continued use of the method for the young patient whose cardiorespiratory function is sufficient to tolerate pneumonectomy and when, because of the particular position of the carcinoma in the left main R Abbey Smith and B K Nigam bronchus, the alternative is to regard the lesion as unresectable.
Requests for reprints to: R Abbey Smith, Cardiothoracic Unit, Walsgrave Hospital, Coventry CV2 2DX. (table) taken five years after supra-aortic pneumonectomy. Absence of a "stump" of left main bronchus is illustrated; resection of left main bronchus is as radical as is possible. Sixth left rib in error for fifth was resected in this patient.
